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Access Memory) ^^nt^§. MRAMIt 7hUf 7ttfcS5JSn&ffl* 

^JSSSCJStfG^JJil (GMR : Giant Magneto-Resistive) bfc h<DX$>& 0 
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v>*>. &8B1SM?;w*, c:<D2 5K^^ roj , r 1 j © 2«fiS mizttfoZ^Tmm 

S&J&tt h (TMR : Tunneling Magneto-Resistive) SrftJffi 

GMR* : ?K:Jt^Tiast^bs|s&»ate^*<-rac:i3WT 

hU&o ^< l/T, TMR-MRAMTH E*W*©##ii*ttGMR - 

TMRUfC^tl/Ttt, C o F e/A 1 oxide /CoFe ©^JHHS£# 

it < , MOSll^^Ih7>^^^ (MOSFET: Metal-Oxide- 
Semi conduct or Field Effect Transistor) & £©¥^#:-rA-f * y ^> 

^*J5tDS^t*nTVi*. C5 L,&fl|j**»&, TMR-MRAMIt GMR — 
MRAMtlt^bTiltDTjWltfeO, ffi1*^»^7^XM©lRl-L^J$ 

X 37 £@B1§: bfc *> © fc4ffg£ tit Vi § c 
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|Bf»-fe^©m*«JEV*#W*flEVref itfcttU ^-©^#«J£ Vsig £MIbJi 

J8©¥»##^©Wtttf &t3*fc<fc*ffl:fc*BE©:3-7"fey b&ffi&?z>zt-e& 
%>. hfrisfcifiz* #na*jEVref <D&t£mmz, — fe;p-t»*»#*^*ffl 
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g ©raft <t ©afc **¥fr\ «©?! ^t- \zmm ©afc**s v> cs^fr £ & 

SJ;^ fcffi«Wfc»£&**fry^ 2^©m^©l±J*^Mibii'libT^*.ffi-rc 
i-eillffiStW*!**^, S/Nifc£lBl_t£i*3£:V>-5 *>©Trifc5. -€-©<k-5&^ 
»Jtti|B£[©II!%ttJ$tt, WW 2001-236 T 81 ^&«*»WW 2 0 0 1 -2 
6 6 5 6 7-*§-&$8, ISSCC 2000 Digest paper TA7. 2 & E \Z^\^xmm^flX^ 
S. 

WW 2001- 2 36781 2001-266567^- 
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1 1 ©f-^itl2 ©f-^Sir^ifit^^^Hy M*£SSl, 120 
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>7wimz, wm^vJ-n. n^y^^n^wmz^^x\xmwn 
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dews r^fisv^j ttt, mtesflifijG-r**'?©'?^ anfefc-rsfc^Rkt©* 
k * n n ^ n -r & i -5 k m x$ z> m 9k © m 2 © m & m t * m x tc t> © t & o t , 

frn&£5te.mf&znftmftm&mt*&AjVK&z£tfim&isK. z\z\x, 
^tsns t & UMj:n\z&\,*xm&.-tz>nm<DWi4km&'£/u'e 

ton p^tRi, -rfcfr"£i*itt*jrarr*SS 1 &<ktfl£ 2 ©*&ii©S£#:*7fa£Ji 
T« riKJi#:©— JjVmWiZ, -ERSnj StttMiS/^Jf #: 
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Kte*t«iap»tefTten, *£fc««a««S&£n*. ;5tTStEStifcii 

^■hxmmm^tmtL^rcib, m 1 &£tm2 ©»&»*«R«jiK:ifi8&i,TiB« 

Sfc, C©I^^Ur/H^tt, lfll&<£tflll2©#&iS£©^;££Mn<5>m 
2^©fifrffc;2rftK Tfcfc>5«ttJBl*9©¥iS«Mt©fc-r Afternic 1 8 0 

ffl««E*«f&-rs«im»»t*ii^., 1 ^©iBttt-fe;^-^©^^^**^ 
t © ng \z m. w- s tifc aw 7 x jgfftggtt t , « & © -f y iz 0 v> t &® fc 



WO 2004/086407 PCT/JP2004/003973 

9 
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o£%, mmmffiomifrfe, mm^^r v^mz£K>mj£Mi£isxmimmm-£n, 
^fttsiitT, fenffi®&<D&mtz^%\zmm?&mti<Di£z-z>%t)mz-*> 

^2 0(i, Sill ^^^LfcM^^^EU ^AM XOlB1t-fe;l/i:^<D^^.mb|Elii§ 

%4m\$. fg i mizmhtcmmtJvmoY^ftmmmmwmmvmmomT 
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:#&£iaBji-&fc#>©0-e&£. 

mi 2Htt, mi m^^bfca^i^ ; eUT r A*'i'7.fc^tt^>lBit-t;i/^e>©^^ 
w b » ^ m m * m. -r * fe «> © m t & s . 

& -5> o 

mi 4B«, »2HK:wb&K*mbiaKlc*W-««*B&±«^*- F©* 

mi salt »2Htewbfctt*wbia»K:*w-aa»iiiEKFJhffl^-r*-i<oa(£ 

mi 6@a, »2Htewbfc»*wbia»K:*w-*ai«»±ffl^-r^— ho* 

mi 7git m2gi^^bfc^^tiibiags^^^§^^^±ffly'i > ^- k©* 
j&ai fc« * si fit <t * © @a« * w-r m t % & . 

mi 8 0S, JR2HK:wbfc«*mbiaKlp*»*jtt«tRrJh»^-f *-H©« 
®WK:«*fiE«E* ; ?^-t©SBiB*^ , rBn?»*. 

mi 9H«, #?§BJ©12 ©£;ffi©#!BK:«S^>;*7>:7©#McBTfc3. 

12 OHIt mi 9 Bfcwl/fcX'f yf©- JM^fclS^-TBT**. 

121 120 itSbfcX-f y^lC*W-«A*«Wfll*t»fP«*i:© 
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SjSCP 1~P 4©*»W^*i:©Hfl5**-rH*C*«». 

HI 2 5illt SI 9Hfc5Rbfc«*fflbiaKK:*W-*try hfn- F*JEi« 
Jgj&P 1 ~P 9 ©*«M£|t£©W«S?K-rBT&3. 

3Mfc©JS&3fclfr t m # ft BE t © m# &^*r & § . 
W©JSffiX»£ffl:fc*JEEfc©M«**THTi&*. 

^/t'jf/H^cusm (i) fiifrmvmmmfimmmtiitt&tzz.i: 

(2) ttffl*W£Si»*«TS1z>;*7>:/lHlE&©&*J& J » *©— fflST&S 
[fgi©£*©M] 

bTMfb^n§MRAMT$D> 7F^Ay77l0 1, f-^y77l 
0 2, fcW05?y*»l 0 3, K1t-fe;U*l 0 4. Y#fflK»EIig8B 1 0 6 , 
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mm<Dib?frtemmzmmm&ffl 1 o 6, i o smomffiu&^mmw^-zn 

12#7-FS^ (X7j|r]) , tf^h^^lR] (YTjft) fcSE^ILfcfcOT&S. 

<@*©i2itir;n 2 x— * £iBli-r £*/h#&-e& D , r 1 j -, roj ©tf 

lc*W*B1»-fe;H 2 ©&5U£«7-K?»Xiu *fr*Hy h^JYn £P?.S. 

Y7jftg£l&|II8&gBl 0 6 Y^7h'l/Xr3-yi0 6A, l^WLOfc 
&CD-fc:>X7>:/l 0 6 B, #£&^©fc£>©Y7j|o]# K H^-T^l 0 6C 
ftZffif&Zn. &*1fimto±)Vm l 0 4 CMU, K1t-fe;H 2 Ofcfy b?!IYn 
(Yl , Y2 , •••) ZTiCSi^nt^S. 

X^IrJ^WjUISS^I 0 8«, XM7Pl/^r3-^10 8A, 
tbOjZmffi®® 108B, m^^h^<DTc^(DX^5\p\t}V> V h'7^^10 8C^ 
t>m&l£n. &*#IB«-fe;i'* 1 0 4 tc^b, B3*-t;H 207- FfllXn (X 
1 , X2 . •••) crtfcgSttSftTVi*. Lfc#?T, 0»J;tfc£, — ^OHBttt-fe 
;H2«> B5Kb£«fc , 5fc» XTjftT Hl/Xr3-^1 0 8 A, Y^IpITHIxT. 
T3-^l 0 6 A^SA**n*»7— K77l*)33<ktf fcfy h^lnJOT FkX (Xn , 
Yn ) KioT-ttllRSnS. 

7 HPXA*y7 7 lOltt, fl-SBT H1^XA*«8TA0 ~A20 
fcl, 7h*l/Xil 0 5, 1 0 7$^LTY^|Rl7KUXf3-^l 0 6 A, X^ 
[rJ t H Wf^-yi 0 8 AfcSlB*nT^5. CCD 7 F l/7;ty7r lOltt, 
Km? Hl^XAAif AO ~A20 ^5|E«'fe;H 2 ftMft-TSfcJ&CDSBftflr* 
£3&D&#-, 7 7«i|@|gJC*ViT7 F I'XxS 1 0 6 A, 10 8A 

IBtfe-fe^ 1 2 (X^IrI) , tfyhW^W (Y#|r3) <D2-?<Dm®. 

m^lZfrtf, 7^Xr3-yi06A, 1 0 8 AO^nf nfcAAt5<k 5 
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f-^A'y7 7 1 0 2 ttx ftffit'rJ V$ )\,^— ^m-^rO^ D^lD £fx ofctb 
©Mr-^SfDO ~D7 §i^.5t*H, $!l^n>?y 1 0 3 
1113 D^£nTl>5. f-^A^77 1 0 2H 102 
A*5,k^ffl7JA'y77l0 2B^5^t3, ^tV?*!, fMffll D V y 2 g|5 1 0 3 S> 
0!)««J»©#K:J;oT»fP*r* «k5 C&ot^S. A7j;ty77l0 2tt, 
*fflf-^/U 110, 111 £^UT-£-n-?*lY7jft# I/> h K^-f^ l 0 6 
C, X^*l/>hH5'f^l0 8Cl:ft*SnT*D, t^'vm&TLfrmzft. 
SB^-^SS^DO ~D7 ^fe^-^MSBl D C ©^-^M^&F^^ «y 
7 7*i»*Pi»Bi:Sn5iE^S , P«ttU, *P>hK7-f^l 0 6C, 

i o s c*n^n\zmijt zmffiz^vx^Zo niA/ty7r 1 o 2 b«> ^^9- 

tHbffl^-^AT. 112 ^LTt>77>^l 0 6 Bfc&ttSnTfctK ftSB 
/^y 7ri|IIB«*fflVi*CifcJ;D, ^ ; &U^^tUb^^-lr>^T>y 1 0 6 B 

j;OA*snst*mi/T-^«fs, ®<>tr-^>xi?^g^>-^«^Do 

~D7 t3tiJ7J-r^>ati&*bTV^. 

M»D5?y^a5l 0 3WU AMfCS, ATJ^W E A, r-^A?>7 
7102 CMiifil 1 3Ti^$tlT^5. «!l«lD^y^»l 0 3 \* % IBit 
■fe;H£ 10 4 fC^"r*»f^WW*ff 5 0> A7J«fCS^5H 

y-fel/^h ; CS) #*A?J$*lS. Aflffi^WE 

ffiL*«D#&*fc»0M&*ffn»Iffir^ (7<b-f^-7JhWE) ^A7J$ 
tl5. i©«flns?y^»10 3tt, A#«HPCS, AA»?WE <fc D HX 0 3^A/ 
fc«*f«JBE£, l*3«/ty7 7*»fi«fc<k0Kft®B&8&l 0 6, 1 0 8 HTM 
miE ^ )V £ T«*Sf 3 ft IB * m b T V>3 . 

mz, zomm.*^*) t/h xom,^mvmm<Dmmz'o^xnmT^o 

©^^tHbtU^^«> E*-fe;H 2^1^©l^ra^^1 i l 2 A, 12B^ 
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SMifl2A, 12B^n«tt>'»^«Sl5 ("fe>Xffitf«/ 
-Ki2 1A, 2 1B*^l^IfiM^f 12A, 1 2 B^-tl^tUC^AU 

BHfc^ViT, K«-fe;U» 1 0 4©tfy h^JYn :TtoEtttJH2i, -fe> 
TfcSfcTy h*lRl#ti:ttajIiIiS8 0 (-, 8 On , 8 0 n+1 , •••) 5ifi!clT^ 

v. My hniffaizMmizmWiisnT^Zo Mybj3fam®Lmm®&8 0 (-, 

8 On , 8 On+1 , •••) <Z>#*«> Y#Jr)T b*l/ 7^3-^1 0 6 A\zMy 
=3-h*^2 0 (-, 2 On, 2 On+1 , •••) ^Itg^^n, B*A»;7t1 

0 2BCMlfflf-^A'X112^lT81StlTU5 1 |^|2IJC:« 
7^-X*iS0f, t> h^|^#rattJIlIg§8 0 ©±#:^fi|< diT&t-e^^v^fc 
86, 2#l*T?ft«31i-Tfi!V>TV>£. aEtt-fe;P»l 0 4fcoViTt>|t3«T, My h 
3BJYn , Yn+1 © 2 JiJl?f^£ i±TVi£„ 

#IBltir;H 2©amJgm^l^^^l 2 A, 12BI4, GMR^ITMR* 

12 A, 1 2B^TMR$?T?*5i^t^ViT|!iWt5^ *©#Jiffl^^^C 

ffittt-fe;^ 10 4 fcfci, x^fB]tia^J$n^-b>Xffl'7- Hf3- Ki»3 1 
-fe>^»7-Hi»iWIW) Y^lRltga^I^ns l*fW-fe>^ffllf y h 
T3-HH2 1A, 2 IB -fe>Xl£y h«£l&a0 ttC<k0T h ij #X 

^tf>gBiG£j&*fc£ftTVi3. fl*OE*tJH2tt, iinsoxiffiiKSiiisn, 
^M(D±.>XMy hi2 1A, 2 1 Bfcafe50«fil!^nT^«»BB«-fe;H 2^fc?y 
h^JYn &Si©-te>X«7- H«3 1 \ZtiXtr- H^I:^$tlT^5 

1^0E*t;H2 7?H:, ltt0ttAftft%Jlt*?l 2 A, ««igtfi8&jft*^ 

1 2 B*n*n©— «5W-fe>xtfy M6 2 i a, 2iBt:gi$n, 
n©ffls«m, i^©a»aEB&±ffl^**-K i s a. nBcmwiT* 
ii<D-te>x , 7- h*^3 1 fc««sns. ddT, m ©a^us^m?^ 1 2 a, 
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B2 1A, 2 1 B ZKDffiB&frb, W*e©iiit>X7-l^i3 ltffl 
m%iJ&&~?V>m<DM$&£?Z> 0 ZZ-CU, t>Xt!yM2 1A, 2 IB 

t>^Hy hi2 1A, 2 1 B«, IB1t-k;i/ 1 2 Otf y h^JYn (Yl , Y2 , 
•••) ^tC, ^*&bTEKSnT^5. Cine>©ir>X tf y hilS2 1 A, 2 1 
B«, IBtt-fe^Pl 0 4&M< £5 fCY^|R]tCM«EL, — S§!ftt*i!lVcc Kl&fft 
§tlT^5. -te>7.tTy h$&2 1 A, 2 1B0-M (MiUVcc #1) 
tl^n^ «Sl!«flE^ilfflJS*n;i§2 3 A, 23B, h y>^7>^ 2 2 A, 2 

2B03U^^-X5»/^f|*ti3aj|:^$nT^I., ^e>^> VyhMYn £ 

i2lBO^{;ii^tix^5. IMfciftkifeJu IBtft-fe^i 2 iz&tfZ>M%,&ffi 

Mif i 2A©-wt>xt»/hi2 lAc^i^n, a^Sfet^i^m^ 1 

2 BC-S^t>xlf7 hi2 1 BEii^tltV^. 

S&lC, h7>v?7^22A, 2 2B©^-X«CH t'yhfn-Hi2 0 
75^^$nTV^„ tTy h^n- F»2 0 Y^IrJT Fl/^rn-^l 0 6A 
fc*'«SnT«0, Y^fftT HWf3-^l 0 6 A«kt), »€ffc#/|ft*fcHb 

©»«ifesaa«-fe;p'i 2 haiYn fc^bTa&Wfcmaan** 

2 On , 2 0n+l , •••) te> E*t;H 2 0*lf y HJIIYn fc*tJfcUT18W- 6*1 

d % y^i^jt Hi/^f3-^i o 6 Afrzomm.mn&mfttt&'c&ziZy 

h^JYn fcS£ffl*rS«M6&*rbTV>*. h7>^X^2 2A, 2 2BH -f® 

fccfe, t'yhf3-Fi2 0tt>Xtryhi2 1A, 2 1B(t CCD^Ste 

h^n-H»2 O^Y^IrIT h*l/7f3-yi 0 6A«t(3Mt;l/^iS 
MfcTfeD, ^0itt"High", "Low" (D 2 mv^i?? )im^T-&z> 
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©f:^b, t>^tfyhH2 1A, 2 1 B 1 2 A, 12BC 

t>XHy ^2 ia, 2 1 B(;:&M£ftfc«m^glJ«in;gg2 3 

A, 2 3 BOmiUVcc tttS*f#J<D^^t*3^^)i^gi5^^e>«, t>X7>^ 
A^S40A, 4 OB A^7i^4 0A, 4 0 B) tlTV^o ^itfE 

«H^^ffiJaSi:i§2 3 A, 2 3BH t>X7>^10 6BOAM7Xgff[i:L 

H23A, 2 3 B&ffinT&±>~/>?mm*nmz%.mL. x-hm* o a, 4 
o b j:Dt>xj>^i o 6 &\zm<t£mzwtm.-&tiz>. 

2 3 A, 2 3BH HVcc <D^iS^«ffi £ D - <t> fd^i&^^mnS. V 

^)i/*ftvm?MMhmtemxT^%>o z.z\-?\*. ±.>^>^mmmmt^r^ 
\z, mmm&mmmi&mm 2 3 a, 2 3 bt?*£&«i£|s$t£#t, a^4o 

a, 4 0 B{cA#T£«ffiffi£T?#3£tt*^<T3k:te> SSIESffi^mffijgJfc 
§§2 3 A, 2 3 B<Djg*ii«£*£<i-3i&^&£. J;oT, «gft«EE^m^i£ 
irig§2 3 A, 2 3Btt, MXltl OOkQ i@g<Z>i« Ujgintt £ £ i: WW. 

£L<, ai^tftS***^ 1 2 A, 1 2 BOStri«J:0 

iaffi s w*r a*s * b p 

•fe>X«7- Fi^ 3 1 raC7-H^JXn (XI , X2 , •••) (CgB^J 

2 t-tr^xy-p^s 1 toiwfc, fistJU^tbToieaE^ffi^-f 1 3 
a, 1 3 Bafimn^nx^?>o mmm±m^^^- h 1 3 a, ubc^^h 
a^K^im*^ 1 2 a, i2BK:2fjftu -tn^noaujcssaisnTVi*. * 

fc, 2 AtjgSSBfrikJB^;*-- H 1 3 A, 33«fctf, 5&fai£#L 

mmm±m#'f*- h i 3«, -fe>^7-H«3 i*>s#&«jatt&&* : ?i 

2 A, 12 Bfc«^^M«E , T*J:i:*B&±'rafc»0— ^T|^I*^tbTia!tt6n 
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(BJT: Bipolar Junction Transistor) 0^-X-3l/^^i$gi§lT^ 
-ft-Htbfcfe©^ MOSFEToy-h - F W >W*fi»bT^*- 
F£Lfcfc©&££ffiV>3C:<t#T#£ 0 

t>X7-H»3 lOSlttfilfctt, h7>^^3 3®3l/^^-l5 

1X7-^73-^13 0 (-. 3 On, 3 0 n+1 , •••) AtERSnTV»*. 7 

-Hr3-pii3on x^ftr f i^xfn-y i o 8 A\zmmznT& D , X 

/m%i*MW~?Z>& : 5\ZlZ^T^Z>. Z.O h?>i?7>? 3 3 fcfct, BJ 
T$fc»MOSFETSffiH5ii«JT?t*. h 9 >V7>9 3 3 CIS y 

B^sBig^nTVi^o fenmm&i o 8 b«, -fe>*7— r*»3 i zmnzmm 
*-'m£-?zmm*misX&v. femizmttmo?^*- f 3 2, h7>^x^ 

3 3*«fc^«*fWISSIffl«3 4*»6«|^$nTV>*. <£oT> h7>^^33 
(ir >X T >:/<£> HI g&#tJ&) 

-tr>7.T>yi 0 6 B«, tr^ h^iBi^^tBiiisss o^t lotiten, 

h^[W{MffiIU!& 8 0 fc&^T l^©ir>Xlf y Fi^2 1 A, 2 1 BO 

^ffllllK80«t>77>7'106B«> ^nX*840A, 4 0B£J;D 
*f*t*t>71fy h*2 1A, 2 1 BlC^^n^x!:*(C, T^Tfct&iKa-te 
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>X7>^I5'1A, 5 IB tt}^H5 1A, 5 1 B) teS5|*3*u 

t>X7>yi0 6B^n§m V>fr0agftJtffl»£bT«ric£:t'U 
>VX?4 1A, 4 IB *£Effi**®DtH-r&8&©;l'f7X 
J8#fC&*AV7;*lS*tS§4 2 A. 42Bi, *JE»TJH©^-f 1*4 3, « 

^3@H M^ffibHII2S^:#:^e.-tr>XT>'7 p l 0 6 B tti Hi b 

7>^10 6Blt tB*S51A, 5 1 Bfc&b**^— F8Mft3*lTV>*. * 
fe, AM TXSfei;§§4 2 A, 4 2BH h*i^Sn5t^TOt>^7 
>^10 6 BCM^nt^S. tiitim5 1 A,. 5 1 Btt, ^ODttl^*^ 

mz.&^xm&ttivmT— 112 tu mti/^yyr 102 b^ 

h7>^^41A, 4 1BH ^-7«fcA*84 0A, 4 0 B«t»«jSn, 
3 l/^^{|iJ^tB^i^5 1 A, 5 lB*^bT/H7XjSRg4 2A, 4 2B^g 
$e£*ITU£ 0 £fc> h7>^X^4 1A, 4 1 y^fl9te«, b7>i? 

-f vxomm ^—xwizp^*- H43 souths; 

< h*4 3tt, ^©A'VH^r^yyU^Tl/V^SrfiJfflLTtf-/ hfn-h'H 
2 0©tE^^6-(i) £#»ib&ff>M*JBEl^;W*«s0tfjb» ^cd^/E 
ffl* h^>^X*4 4©^~^«A**JEt*r<5fc8e>K:ffl^6nT^*. 

Hi^H5 1A, 5 1 B «fc0IRDfflSn*m*«#«j&«tf6O*^Vifc 
fc.fcfcJU AW7Xj&#igg4 2 A, 4 2 B fcjgfttt#*il&IK ffi^ fc fe<D£/8 V>* 
£<h#MSb^. h7>^^4 1A, 4 1 B fcs SViCD«ftt**A<aioTVi* 
Ht#lgTJ»5. ^-ft-H4 3, h 7 4 4*«kt^jatt»4 5 
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7.^ 4 4 ©3 1/^-15 y^M&fl-LTjfitft»4 5 fcg&n&tmiffite— Mm\Z 

Mm.-znz>. ^(otctb, h7>^x^4iA, 4 i B&ffinzmtfaomte— ml 
«#Ma mara**©** s^ssaifw-rfc&fcfc* ±fB©&#tt£^b< 

Y^i^w«iiiiKiaj©^i«<z)iaKiBB**bTVi*. Yjj\%mW}\Bi®& 1 o 6 

tt, fBtt-fe;i/pl 0 4©-33(c^^$n> *©±»fctt, .#>5*-r F 1 

2 1 /O^tt^tlTV^. C0Y#|RlKft®&«Sl 0 STtt, ^±f£<^T#fc£5 
Y^tRlT Hl/X^n — ^1 0 6 A, -fe>^T>y 1 0 6 B*5<k^Y^[nJ^ 1/ 
> h H^-r^l 0 6 C©^ft^n#£-lfy h^JYn (Yl , Y2 , •••) fcfcfjfcf 

6A~10 6C©1IM&S, MtStf^hJOYn (Yl , Y2 , •••) ZTi: 
lZ&£tbfr>b<D$:m®:mW}®V&DUTi (DU1 , DU2 , •••) C 
(D#^|g«jmgSDUn *©«#tBtt:'fe;H 2 ©ffiWfciR* 3 «k 5 

^5@CH 0£^©#4fcK»ia&#w£nTV>3. Y#t*I7 Pl/7f3-^ 
1O6A0@^I'J7S, ll7-f>12 2 (Vcc) + M«tt©*«9-f > 
123 (Vm) , ^7^>FH>124 (GND ) £©Mfc7Bfifc£*l*. 
«7<>12 3!t A*> F*^ 2 $ td^f Jft V &«JBE &«ftE$ll&J3 h 

^>^X*-*>, X^rifilTttS««E®Kl 0 8 B^2K:«l&*rs*ffiJSi?»*. * 
fc, £©IeI8&X>J 7f*j£7 0 5 £"3 fcffi&LT* 9 » 

fc&m&gKi&IUi&DUn ©7FU7r3-^l 0 6 A^iggf 5 J: "5 fcfro TV> 

So 

t>^7>710 6BO|slKl 1 J7tt, tl7-f>12 5t, 4"FlttOtI 
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7-f>123, .^79>H7<>1 2 4tO|WlCj|j$Sn*. u0XU7?9l:a, 
BM5 1A, 5 1 B#«K*T*«fc'5fc3gSEL"C43D» cnfc&JIMfcKSllHlBD 
Un ©t>77>^l 0 6 BffiXXt"- F»tt«n*«fc 5 fcKHUtf&S tlTV><§>. 
Y#ft7>I/>b H^-f ^1 0 6 COE(SxU7t4, «(7'f>12 5t, 4>P3H 
4fc®*S7-f >1 2 6, ^7^>h*7-f>12 7 iCKCI^Snil^. 

6B&, #tfyh^JYn (Yl , Y2 , •••) lZ*n^nttfotttt ZnT^ZfdW 
T?&< , -fe>* fcf y big|2 1 A, 2 1 B©«MVcc ifcg«$nTlr^. £ 
T> -fc>XT>:/l 0 6 B<D0E§XU h7>^X^2 2A, 2 

2B, mS5EmJE^g|ffij£fiT;§§2 3 A, 2 3B£, t>77>^ 1 0 6 B t^Ci 
«@ag-T £ «fc -5 b T Vi* . 

0 6 B Kelt's 1 *f<£> h7>^^41A, 41 B<DfrM\Z h7>i?X& 
2 2 A, 2 2 B,_ *«E«JEE36Jftffll&©i»2 3 A, 2 3 B tft> «k "5 Ett&fe bTlE 
f ^tlTl^^t^^S. H7/17 H 1 2 8 A, 12 8Blt ^ti^ 

nt>7KyMR2 1A, 2 1B^n5, JB6HKttwSftTV»S: 
V^t, h*7hr3-h'«|2 0ft ??V> > 1 2 4&3lO^^TY^fRlT 

si e bit? a, mmmzmm^^ > 1 2 5$±[^7^>H7^>i 2 4&tki 

h 7 >i?Z*& 2 2 A, 2 2 BOti, «%«jEE%jft^j£^i% 2 3 A, 
2 3 B©^ *5«kt>*-fe>XT>y 1 0 6 BHt^tlWC^O, Mfc^t"*!^ 
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&\z, *mm<Dmm~&^xm^%w.%t&fflfo$&m=f-i 2 a, 12B, &&zs 

»7Btt, IBttt-fe^CDJPj^ft^-rKlSBI-C**. Z\<D£v\Z, fB«-fe;H 2 
£«1 0©±te&*l»'©ffl*5!C«ttSa** ; ?l 2 A, 12 B«»*«*nT&4. 
cneiMMi?12A, 12Blt JglOlftll; ^itI2, 

£2©aftttJI3tfMUfcttJI#&, 2ioajl#cD-5br<oiii«fc«*ffiK:»ofc 

i6b mi, m2<Dm&m \z^-oxn^n^^^\zm^nrcm^m^m 5 

'i±B5i«s^o®) \zmm-^>^> if mmui i*«Kttsft, ski oizfa 
fr-ox. mmmzttVTtemmm\zmmznffi&ffi?z£&x%%&s\zmj&-2 

il^lfllit «-ffc^©H3tSnfc»aEtt»T»0» fg2©MJB3&, 

^SI5»^tcJ;oT»ft:>6ri^3&«a£'ft:"r*3ft«tt» (aftttJl) t&s. jinea, R 
nm (ftlOA) kftUHzB^frffi&m 2 S^^iSntl^. £©«J1#: 
fc*5^T, gl0lttglt^2 0Htl3t©MI:, M®fcM:£lRl©*JE 
*EPftrr*i:, «?L«|g2©«ttlB3 0«^*attJ12&g!5^fe^TSBl ©«* 

tts 1 iz&mhx b>*)vmmmnz>o -t -kt>*>* z.z.x-(D}m&m 2 a, h 
>^;wtU7»T?»*. e© h>*;HB»E«, #»te»2 £©#ir*B$H;:;fet*a 

»1 ©ttttJil ©XtT>t»2©»ttJi3 ©XtT>i:©ffi»W^AflEK:«koT3g 
flrT*. T&fct^ ^l©mtt«l©7,tf><hm2©MS3©^tf><h*tsVi 
te¥fffe»'&JC»«att»**^l 2 A (12B) ©jSjfttettS/K R¥ff©t 
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©**fcRfe6*RrtBT!*S J: "5 fc, f§ 2 ©tea 3 £**iS!J£ 
Jin^TMR^tbTOaaiaSES&JftJRT-l 2A (12B) ©s##t 

a, »fcfl§»7— K»6 b©SE«E#lR!TfcD, tt>frfa*«*»*IW]Ij:aflslK:*5V>TBJ 

»rtttfcBic&«>3i:a:te«fctK ^ 2 citti 3 ©ilk* < sgftst 

$tlTV^fc»6C 1^512 ©flttttJR 3 CfiA^t < , St^WiltfeoT 
ia^TSKI 2 ©tttt« 3 ©»fl:^riRl*-»8a*«fc < C £#T?€f*«fc 3 Klfc 

^8Pt ftiiffllfs; h»6 a, F» 6 b ©E»«Sft*wL 

fcfc©-e&3o £©«fc5fc:, ^JfiOJ^IBwa^C^^U^A-f *ftlfc©»& 
m\fy bB6 at* £©#&JBtfy a i ^n^n^TS «fc 3 KMtfSJg 

»©#&*§ f»6 b t*i»ATVia. £n£ lasses «t 5 fc®trrv> sat, 
Mif 1 2A, i 2B*«§ntii§, zz.7?^5¥-nt\tz. m&± 

g&JB?- F*ft6 b©^J5fe»*&JBV>T#2©i8fi:JB 3 
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mm.Wffi^i^^ 1 2 a (i2B) <D&*\zte. mm±>^>ifmm^ 
1 1 ^&«s#:^i?SEn^^, st^MJi 5^e>*i£i o^iimom-tzz? \zm 

3. 3&l<DM-&mi, ^2©HtI3(;li, 0!l*.k£, (CoF 
e) tfm^Zn, "*-©fl&l|i#©=m;H* (Co), (CoP 
t) , ~y*r)V$kurt)Vh&& (NiFeCo) tzE*m £ t^T^S. * 

fc, Bl©Ittll^2 0lttI3H M^I^^sv^c¥frSfc«^¥fTi: 

2«, h >*;i^^£S£^©/ii^&J6e>n&. tmr 
^^tf&mzrctb. h>*)i$&mz&i 0 kQ • Urn) 2 ig^^tji^t^n^. 

£», h>*;WJ££i&, 10kQ- (jtim) J ^T> $ £> * b < \t 1 k Q • 
(urn) HjlTttSut^WtLH. *5bfch>*;HftRi*liat*ft6 
fctt, im&m (h>^A'J7I) 2 0^tt2nmPiT, $e>lc$f*b<tt 
1. 5nmKTif5Ct^S$lK fcfc'b, HMfcteJB 2 ©J3*£&£ D»< 

2®ittl3 £©^#M©lHl£MCig@t'5U-*«iffi#£b\ MRj*#{£Tb 

#ffinfcV>g£©JS#*#'r*!fcKrt«&D, AftWfclteO. 3 nm^_L©JP#.T? 

#8tt#M4tt, Sf§2©«mJI3 &St4ftRttJI5 
5fc««-r*"b©*t?*D» (Ru) , <R (Cu) fc£)WBH 

£n&o SRtttt&A 5 ft(Fe), —y'T)Um&& (NiFe) * Co, 

CpFe, NiFeCo^SffiliSJltraS. t iiffl If y MS 6 a , 
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jffSb<tt6 0 0 <m_hT?&&. 

&&m\±y bM6 sL&kzsm&my- t*»6 bit, v^-rnfe, (to , 
mt^zy (tin) , t;u5x^a (ad #«te«»$ft;fc*it&*ru i& 

•7-Fi&§6bte, 0J*.fc£> 7J^-!)A (Al) , m (Cu) ^^>^f 
> (W) (D-5-feOiJ>^:< £%> 1 J: 3 (cbTt>«kVi„ 

i^Mif i 2A, i 2B«$nssti o©±cn xtr**~> 

itl8it itl 7 $ibTS^i:ii§nfcill 8 A, 8B*6»5. 
^MilfnA, 12BH ^t«J18^«k^^S7®_hMfc^J5g$nS 

-en-^n, ^««©^<ife-mii8A, 8B0Mi«t 

ifi2Btn ^»i^$nTv^#mji8 a, 8B\z*n^nmm\z&&2 
n, sv>fc«&Wfc*6J*£ftTv>s. T3ftt>*» «fsus8i3&** : F' 1 

2 Ata^jftftsasaf^i 2b^, «£WK#*aTfcs«fc5K:E«;0*fcsft'r 

>#XA \ZteP m) 0^»«*6«*«JSSftT*D» HSlOttKi, P 
<») ©iS$£S$£ffc&C£9 n H li:?ioT^5fc0SlV^, uWl^L, xtf 
?*zs*)Vm9\t, P (») ^®Jg^m$ftTn- It^Si^CtS. 

t, ^S0fll8t$gftl!$t5i:, /^h^ty»CT'>ayh*-^ 
-f K)WBj£3ft*. dftrf^ *^JfiOJ^a6lc*ttS3tt«EI»±ffl^< tf— P 1 

3 A, 13 B"CS5, 

iBSSBfrJkJfl^'f H 1 3 A, 1 3 BSC© J; 5 fc^ a y b^r-^f K£ 
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/HXSMRAM^^t'Jfy^tU flBttt'feJH 2 r^K^a y 
i;5fci&K:^ffiUffi#©S/Nit : £T&f SIHi75:5 £ StlS. 

H 1 3 £PNg^<t- H, ^-X • n t/£r*ra*$g*&LfcB J T, 
**^tt^-h • K W >MSfi»lfcMO S F E TTMt 5 il t tiW* 

TOIf 12A, 12BH Ml©8tt*lfc<ktf&2©iKttJi3©»fb©ffi 
l^Mifl 2A (12B) tt, l1"Ct©l?t5h>^;HSit 

Mif i2A, 1 2 b©— m^*nt&$i£isxmm<Dmm*ffoo 
jintt, 2^owffiWfi2A, 1 2 B*ie>©ta**ssiiii«*BbTtt* 
m-rfc«>fc:e*^6*vi. i-pt, tts&^^oa&^tf&MisitTi 2 a, 1 

^ l < & ^ j: 5 \z m jfi $ n s &ff#t & * o 

m^JS^l^J^^^ 1 2 A, 1 2B^rn^etl(Dm 1 ©JSB&JB 1,^2 (DM&m 3 © 

0, afti&Rai**^ l 2 A, 1 2 B#fc;fr#iRllcrafc#HJ£;£nw*. — 
life*l$ttflS2©»ttJ13©ffltffc&£U a&JfittS&Hi&T 1 2A, 12BTS 

tt<Dm%m.$i%}&m=? 1 2 a, 1 2 b©^2 ©ai4® 3 ©m^^fRi^s^^^^ 
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n £ ft S H^»iT«^^|3it $ frl 5 . 

£©£#, lMOl^i^Mifl 2A, 1 2 Bfc^ViTtt, -tn-tnojg 
1 1 t|g2 0«ttJi 3oat-fk5firi^i©ilift*-&to*tt» (¥fr, S¥ 

ff) ©fgl©^/^ <S¥ff, ¥fx) ©#2©#tB£fc*>. cfcoT, d © 2 

©ttHfc2«w« roj , r i j i^oEttt;n2ti 

fcfy h ^'H}SMIIfl2A (12B) teJ&HT 

is i (om&m iii$&2 oM&m 3 omit^M^n-v&n\t±^u b >*)v 

M^f 12Blt &f — ^jW&JgJnT, ffi^«JattiftoTfl!f«*fBtt*r*. 

£©£•51^ tttfcSJKa&ttS&^afT 1 2 A, 1 2Bte*V>T«2©«ffiji 
3 ©flfrfc;#faSSV>fcK¥fT iif^fcae), mi 1 EUC*cbfcck"3K:> 

2 A, 12 B*n-£n©«fcJitfy h^6 a , . #S2JB «7- 6 b \Ztt 

u mttmzM[tii%ti3L2>&5\zmffi*m-r (msm^m) . mi ihch:, ib 
itJH2i^u mi om\z^vtc r i j try i-s»*iitr»'&©»*a*« 

miao, a^JSKSMis^i 2 a. i 2 B-€-n-?n©at*»ttJi 5 
E:wzMftgizmwfrz>M&&mm-$n, *n-€ r n©»2©«ttJB3 t©*ffa® 

l?12A, 1 2 B*ft^n©fe2©»teJ13©aMbtt, nc^s^sn 

f 12 a, i 2 B«en-?nK«E-r««E©ra*s» H*©i^"*ttas^K:«D#A 
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.tor, c©jB2©»tt«3o«ft^i^38«n«aiaa*K:«fcOfa.*n**-e 

^AO ~A20 ©«^«JEE*flJ[Dji^Trt»/ty7 7T?it'IBb, Th'l/^Hl 0 
5, 1 0 7 £311;tY#[rK X^fRjCTHl/XTn-^lOeA, 10 8ACg 
jg-T3 8 -tntRRtfc* r-^/ty7 7 1 0 2 J&t^^-^Sg^pO ~D7 <D{ff 
**JE&flfcD^Trt«/ty:7:rTi8«U »€?ii*ffl"5 tf -^)t7. 1 10, 11 
1£®DTY#[rK X*fi|0*l/>M«7<^1O6C, 108CCfiItS 
(*1H) . 

7Hl/Xj3-yi 0 6A, 1 0 8 Ate, jl&ffi^ttCJ; 0, CtlCMtSr 
a-HfcS&t^fcJSfcry h*6 a, *&JI1 7- H» 6 b Sfcfc, * 

10 6C, 10 8CIUO^$tl§. ZlWCJ:*), »&ffltTyMR6a, 
ffl>7— H*6 b©5R^K««t*s«En*aa*-fe;H 2*t-ttiRSn, -ecicBr 

S&ffl<7- Hit 6 b<D*«E©l*]#tf<$cBn?3K£*U BS«-fe;H 2**»&$nTV> 

WL»ff©3l*Wft«»*Slit5. #B*-fe;H 2«, SSjSHiii»?l 2 
A, 1 2 B#B*©«k5fc«tft;#l*j£fc'3T« tt#13«2n&#ffii&oTV>*. 

tfy h^n- H^2 0, X^«7-Ff3-h'||3 0felRi^X**tl* 

eitTji^^n^o 0j*«v »ft*r*a3«-fe;n 2#*> Yn ai, xn+i f?»c** 
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n+1 lCfi^*tA*Sn«. 

Yn m-BWy hfn- Ki£2 On \z£>\j S^EE U^)V*" High" tt§ 
h7>^^2 2A, 2 2 B#»*ttttfcfct>, fBtlH^H 2 ©Ya #@<Z> 

t>Xk*>y h§2 1A, 2 1B^tIVcc MfrZ^OKttMlZfafr^XffinT 
•§>» 

Xn+1 #Soy-h'f3-F.||3 0iiH fc*5^^>mj£l/^;i'*" Hig 
h" tTZ>£. h7>^X^3 3dtIi^itft^ I31t-k;l/'l 2 0Xn+l #B 

-te^^mSftfc^ Yn fgOt>Xtf>yhl2 1A, 2 1B©^6, -ttl^n 
a^Jgfex^im^^l 2AtjliW±ffl^t-P 1 3 A, ««&ffi8&*3r?l 2 
B ii»l»£ffly'f t- K 1 3 B 4i 0 , *f:Xn+l #l©t>77-K«3 1 
^£8fcn&*, 0 8 B$Mt§ b^>>>X^ 3 3©nl/ 

i^-X5v^M*»0, Stft»3 ^SSMft^fctfett*. £©£"5^ Yn JU, 
Xn+1 tfBOSB«-fe;H 2&, Yn M, Xn+1 fr S ©ffi^tiatfiS&JlliSiT 1 2 A, 

®mv>wifrmis\z> sBtnun 2 ©i^jfiftiiif 1 2 a, i2b®^ 

», t>7lfs/M2 1A, 2 lB*»ft4t>'»y**l:Sli«UK 
t>7tyh»2 1A (2 IB) fc#LTmWfc&Jtt3nfc*^*ffi£&/B«8t 
§§2 3 A (2 3B) fcfct, ^>>/>^*fl^«fc**JE»T#iB£*. ^©«ffiP$ 
TVa li, ■k>>'>tfmffi<Dj<:%2& I sense , 2 3 A 

(2 3B) R a frtUi, i£lX&5££n£o 

<5Sl> 

Va (Volt) = I sense (A) XRa (Q) 

^uo, nmn&&mmt&mm 2 3 a t,nmni£&&m s*a^ 2 3 b 

fi,<ioT^tl«, ir>'>>^m^ I sense £«flEP$TVa J^TfcJEfcXJfc 

&ft8§ 2 3 A£ft^«B=^&js*£in;3§2 3 BomiE^r^^n^enx 
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#^4 OA, 4 0 BfrZfyQmV, *©3l»Sitftiai"*J;5K:UT^*."c:©«fc 
■5 fc, 2^0l^SiMif 12A, 12BSffi^> ■etl^nofflAilCD^ 

(£«ifiEtHlli§ 10 8 BCf^ffl) 

.fcDfagsn^. m^$'ji^JSin;^3 4«, znwm-vmmm* mm? 

2 ^m.^tDaxm^nr^nmm^ ios b*«, ®^*^-^^hp^(cjrs6 

7- Ff3- F»3 0 ©HflEU^;!/^ "H i g h" T&ftfcf, 2mW.mzmM 

mnvtf&ttsiz. z\(dzl%, -t>xy— FH3 1 frt>ffix?z>±.> :: s>?m.ffi<D 

*££Isense mM!l®j&*a§§ 3 4 <DJSJx#^ R c <h-mfcf, S2T^$5. 
(^2) 

I sense (A) = ( 2 <J> ' — <*>" ) (Volt)/Rc (Q) 
2<t>' S2i©ilJiJi:ft:ofc^t- H 3 2 ©JOt^ftllJE, <*>" «h^>> f X 

X%>2>frt>. 5£2«, J£Jt;#Rc 3&«ft*n«-fe>">>^*«£ I sense tt— 
t^ut, j£$iIRc §/l7^-^ibtt>^>W I sense tt— jRtefcfc 

T^t)^, d©3t*»Eig» 1 0 8 B©*^lfT, -fe>X r 7- FiH3 1 fclfe^T 
«P&iz>5'>^*an sense 5£©ISffll*3©*iT£5£ LTSfen^.. 5£ 
2 0-k>v , >^il I sense tt, -fe >X 7- F» 3 1 \Zffi.n&mffiX $> 0 , -fe> 
Xtfy h^2 1 A*i^«fe>Xlfy h«!2 IB, L < tt»«Jfttt8&*3H t 1 2 
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-WtbT, ««EfWR«StS3 4*5 0 kQ <hl, ^*-H3 2, h^> 
JtH^ESS 1 0 8 BlZ&Z>±>i/>lfnV&. I sense te, 1 5 *i Afcfc*. C 

©«£r, jttjfi±©jRHfccfce), 2 a, nB^n-e 

^©^fnte, AT ICS IS 1 5 n Afc^L<fcS. SKii±©ISB 

S^l^if 1 2A (12B) ©jaSlCJiSofttt, ^Iitl2^ Inm 

(ifcioA) iv^^cJM^m^off^b^itfe^v^c*^, P^-t^^ss^J^t? 

12A (12B) ©}SR*l:fe^T15-5 0Xga[, »US»!til^©&fra*jKV> 
i*»;tt»**fl2A, 1 2 B©f£irL<ii©fc£S>o€&C«, SE9Jrifc2O0 

aso^iao, i^Jgtri^iil^l 2 A, 1 2B<Di&&fom&&ztm&i?im 

©jtWlfi;5i^TS§. |gDT«ttM2©J?^-5&tit-t±«, 1 *#©«»» 

KM$f 12 a, 1 2B<Dj&mt&t&mm. mt&mmt%^f3im^:t^^o 
i2b©mt?, »-&iiL®©iHiia^»*«ttJB2©jp*©aiv^ "t(DM<DMm\z&y, 

<DSB*-fe;H 2©MT, »»Jg£i8&** : ? 1 2 A, 1 2B©jg$iffia* 

n^ni^cDi^M^fi 2 a, 12 B©jgm^i(cj^i;fcffiT«s^ i fe© 
©, ^<Dmmzi£iz-'fem&2iz>&5izfflw-znx^2>* tt^A§t> -ir>* 

tyh»2 1A, 2 1B$Sn5§lIitt, fc5&»fc^fc*«*&jss;jfc 

Ku^UTfl-BBUfc %>©*?**. ^otctb, &&im<D\t*>'o%m&wzit'<T* & 
nm*L<Dxn\zfrte<fc&, mz, SBit-fe;n 2©MK:*tt*iajft©tf 

**©MRH;Sae*.&V>«k3fc»'&fc«» 1 M©^jS*l^im^ 1 2 A, 12 
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B©JfttfiJfc)&«¥LV»C tRto±)l 1 2 £ t <D&$imo*:'\s\z}ZM&U < 

(*>fcD**< R&oTH&il/T'b) s *.>*\£v hB2 1 A, 2 1 B©6-tt 
«HttiaHMfL<&:*._e:'3UT, -fe>Xtfy h*2 1 A. 2 1B©illOi 
tt, ^fc-JtOttSB^fcHRfeSnS. «^«ffi^^ffllg^:§§2 3 A, 

2 3 B©«EE»T©3£%>— je©lfiHf»3fcJR&&:t'U Sf3eUfc3l»m**#* Hi 

TTtt, JMSfcUHfc 108 B*KJj-T^Sfc«>, t>XHy h^21A, 21B(D 

m.%^mmm.tfi^2 3 a, 2 3 B©*jE»T©ae»«tffe-- jtfcim&sn, -t 

>X7>^10 6 BOA^fc&tt-S^-fcy h«JEOf|5of^git5 £ tifi 

a±©K*tfjb»f^fc*viT» &mm,m.%m$kmj- 1 2 a, i2B©t 

Kit 3 1 ©«iO«*«IS±fc»»t6nTV»*ii!!«|»±«y-r*--- H 1 3 
A, 1 3 Btt, ««E3^-fe>^'7-H*3 2 A, 12B 

HHT?«> t?yh#!Yn, O^I^M^UA, 12B 

#cji<E>-fe>X bf y hH2 1 A, 2 1 B, &M<D±>X 1 7— Hi^3 1 fc&ffiS 

W^M^12A, 1 2 B*^bT»J©ftKteiftfcHLTL*V>, ^-©£ 

aicr£K:j£lB»£l!B 1 0 8 B 

^5 LtciEMom^zftnTm&te&mnznmj&ft. w^bd 
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m%i&mmm=^ 1 2 a (12B) &mwLT%>m®±\zm±?% 0 b^b&a*s, 

— TJfr^T&SMIfcik^-l':*- F 1 3 A, 13BtJ;D, ■€•© 
iM5«iUr£*l3. 

il3@H #|IM©MK:ttT£ifcWJtbT, »±ffl^t-K13 
A, 13B«gftM^fl2A, 1 2 B<D*»ifcK±fcfcV>»<&©»n* 
ftE©^i& (i) [3D&#-©iEi& (ii) , (iii) iS3Rbfc%>©-T*S. mm 
fc33V>Ttt, My h^JYn , «7-H^JXn+l ©HB1ft-fe;H 2 «t, 

- f«3 i^6'7-*.H?!i^iP]te:i»S5'ra««ja»tja** ; ?i 2 a, 1 2 BtM 

b, S 6fc-fe>Xhfy h»2 On+l ^Stn*. &*5> H«<Olitltt, |Wfb-fe>X 
•7- h*^ 3 1 (C^aklSlff ^nTV»«^Ra>ttftttSt^JH»? 1 2 A, 1 2 b 

MAMSS (ii) ©£5K> aB«-fe;H 2 ©{EiajRffl!l©»^JaKS!i** 
f 12 A (12B) SffloTEIOiitfiliK^fiE-r*. R^tftt, t^xcDmm 
■fe;H 2ki;&V>T8«JftSi3&**Tl 2 AO**|Sffijafiia:bTffK*H*bT 

£©*-&, t>^IfyM62 1A*S5lcT0, fcfy h^lSlfcBSb, 
teJStftT&SaajgttaS**;?! 2 A&519, ■fe>X'7-H^3 1 ^tt$6 
fc>7-K^Iftfc|»ft-rSffi*-fc;H 2 Oft&ttft^ttft&tttt**? 1 2 At 

5^§fg-r ^>o ■£©&, jEao»Ktttji&*t>7tfy h»2 i as, a&snfc 
■%mzmm\sx^z>) *TJba*o, ^©teiajn:©^^^*^^ 1 2 a^«ea 

1 

b, ovifc«3i^$nfe-fe>x , 7-Hi^3 1 Kssn&tr. mm<D®K>&&u, n 

b-fe>XEy hi^2 1 Afc»tt^fc#»©««Jgat3&**^l 2 A (0tk1± 
f) , tnSCBftffiRa**?! 2 Ai^gg$nfe-fe>7. , 7-Hi^3 1 srau 
<t5#lt©imM^ 12A, 12B (H^-S-T) C»lTfe4C5. 

fcS — o©0Dfc*©0i|£bTfcJ:, (iii) *>sfc3. £©*<&, |*Ibiz:> 
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7s\Lv vu2 i Aizmm^nx^^mm.m.m.m^m^i 2 a u&t&inm) fr*>m 
n.m.^^m^i 2 b mt&mm) m^^^m^ 1 2A$fcaw 

£5bfcii£j& (i) ~ (iii) \ft^X. *HI(!)ii©J;5l:, #SS^jStrC^I 
12A, 1 2 B<D«Mf&±lCjMB£lfcffl^-f tf— F 1 3 A, 13B$t 

2 A, 12B^lTl^infcf), III0&^c9T&CtT£b5-fe>>'> 

•fe;H 2 0l^M^f 1 2 A, 12 BClW^l^C^t- 

^s-e-sj^fcbfe*^'^ (o , (ii> &mm-?z>z.t-t)mm'v$>Q> 

•tz>tc®\z\$s *nm<D mm <d izmm-tfri 2 <D*x-mn.M.$immm^ 1 2 
a, 1 2 B^^Sjit^n, sv^c&5iLTM^i»±^sg^n^^^7&tfe^ 0 

*HlOfi0iIM^t-Kl 3A, 13BH H£<SE«EftUB£^ 

J;5&^0iJ£LT, ^iSin^^ 1 2 A, 12Btt>77«-Hi3 1t 
©MteaSflEBfrihJB h5>^^ 6 3 A, 63BS»^i^BSbT^S. CI 
OW±ffih7>^X^6 3A, 6 3BH ^-XSSTS: tf y hj3 - pft 2 
0 *fc«7— F5*3— H»3 0 t>XH»; h«S2 1 A, 2 1 B 

*§£\ h5>^^22A, 2 2 Btt&< t fc«kV>. £5 Lfc3MB&Jl:/8 h 7 > 
^6 3A, 6 3 Bfcra«fc-;£|Rl*^ibT«flrr<5. 

h^>> ? x^ 6 3 a, e 3 B&m^zztom&u. mmftfomm 
afiy #^*-\ t <DMXfan&iz&^Tfrtevm*z:£&m-f*>n%o h=?>*jx 
?<Dmm9%<D? uzf-jLs. y^mnmt^\z{&^ (&£*-o. 2vgg) 

HttJB#lRl*JEEfcbT/t> F*^ * (0. 65V-0. 75V) 
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mmzfattTis.miz, mffi.mi£&&%$&iffi&2 3 a (2 3 b) , h^>>>x^2 

2 A (2 2 B) , a^ia^m^^l 2 A (1 2B) , JK«RrJhffl^-f H 1 

3 A (13B) , h7>^^3 3, *»Eftilg£ffi»3 4©5g!#|jfcK:fcoTV> 

A, 6 3 B«> ajaEB&lhJB^ H 1 3 A, 13BfcJfc^ 0. 5Vm&<b{& 
HiltlETfel^^tSit^fl), C©*EE©sk*l#£jgD$H:t* 

ifi»EI»Jhffl^*- H 1 3 A, 13B«> mi 5m\Z7BLf££5lZ. M 
WlhIMOSFET7 3A, 7 3 B \ZM&WkZ-2> d £ «b ~*im°V&Z>o £©»-g\ 
*»iIP#© HH>-y-7lllI*ffliO. lVggt^Dfi<, -€-©t^ffl3a*tt, 
3S»»8B&lfcfll h7>i?X^ 6 3 A, 6 3BtSI^M5. 

cms©*^*^*, ii6@~^i80i:ilfcJ;5i:, t>xty 

hi2 ia, 2iBtMraiif i2A, i 2 B^n j e r n©w^is^e.n 

(iz>XT>:/£D^§l:©<f^£tl?J»jf£) 

$6^, a7j^4oa. 4 o B^BM^m-rmm^±i>^7>yi 0 6 Bfc 

*sW»6n*. ffl7Jig£5 1A, 5 1BClt h#ftJIMfcttffiiai&8 0 (-, 

8 On, 8 0n+l, •••) ©^$c©-fe >X 7 >Zf 1 0 6 B Hfiu V 9 *WV%X b— 
Ki^StiTl^^, hfn- Hi^2 0 © 1 o*tliRSn*iK«f 

Hb7>^x^44^im^it:<fcoT, *fj&-T£ 1 OCt>X7>^l 0 
6B^7^f-f7*i:ftO, ^© □ 1x^7 * W*«^3Wffl*« 5 1 A, 5 1B}cmtii 

;H77jg^4 2A, 4 2 B at#/B $ tlT^Z ©T > 111 

(ycc) ^e§t>77>7'i o 6 BCij&snsiicwi-sns. E 

nte» t>^7>^10 6B^i©S7>^^^4 1A, 4 1 B \zmtiznmm. 
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Sfc, >7>yX^2 2A, 2 2 B, MttJE£&J3&ftgg 2 3 A, 2 3 B35J; 

t>X7>^10 6BO(iJAH ffl*»5 1A, 5 IB, tt*tti bJB^-^ 
^1 1 2§Iftl/T, ft»Wfc»ffl*^?r77l 0 2BICXA*na. tti*A*y 
77 1 0 2BH AfcSn&MfcJEft, 2 «©*JEEffi-5.£bT 

fl«gB^-*$Si^DO ~D7 *6(BAt«. 

£©«fc3lC*3H*©#ttK:J&V>Ttt, 2 A, 12BttSt 

»-3Tlfif«*«*ai*r«'&, E©±3fc*2©»ttJi3©*fcjW5rjfe2rrtifc 

jgjfias**^ 1 2 a (i2B) iz&rtz h>*)inmm , bu^g?) t±'b<D 2m 
ztuzuaz., i3*-fe;n 2* i»©«fta»ta**^i 2 a. 12 

BTML, 5R*fc«tn*1t«EftlS»m*"r*«k5fcbfc©T» t>7lfy h» 
2 1 A, 2 1 BKltt-frb n*. -tOS*.*?, -t>X'7- HfltS 1 

©«»«te^tt«EiHiBn 0 8BftKtt» tt»Wbia»fc«En*-fe>^>^**© 

U "fe>Xt?y h«S2 1 A, 2 1B0ilI©ift m^-^©|gffl|*I(Ci|X86e» 

n&o ^©.fcdfc^mgig^*— feifciMtsrttt, i*#©a»»st3»** 

fl2A, 1 2 B©ffiS^©&ta©«e>o£klMbT i ib, t>7lfyM*2 1A, 
2 1 BO#I«tO«»tffS*aO»**tl/TV»*. iot, S£5£bfc^Sj 
ffi*ft#aE£#n»Tfl6£&?K «!*mbffl#©S/NJtftlRl±$*Si: t3&«T* 
5. Jt«8SElHlg&l 0 8B©h7>^^3 3tt, »7— Kf3 - HH3 0O 

>y^£bTfc$$fiT3£5(cbfc©T, Jfc«W¥,Bte»3re*, 0E§ 

^IMfiiifi^ 1 2A, 1 2 Bit>X7- K*3 1 t©|HJfc, - 
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±>xv-\*M3 ifr*>mn.m.m%iMkm^i 2 a, 1 2B^t««t§ut 

■t)m±tZtl2>. zmz&O, *iI<D-fc>Xl£y h|£2 1 A, 2 1B£fc«#ii© 
-t>X>7- Fi^3 1 tCgE^$tlfc|H1t-fe;H 2 CDPfl, £>£lA 1 T5 0|Blt-fe;H 
2<£*0?38^Jg*fi3&mfiiTl 2 At^JgifC^)*^ 1 2 BOF B 1tm^iSliS^T? 

$ e>fC> *^0|CO^^T«, t>X7>^l 0 6 Btf«tfi#i»5 i a, 5 1 B \Z 

.ttvxxf-pmmzn. ^^T7,mm^4 2 a, 4 2B**fflt5i5iafc 

OT„ h7>^X^41A, 4 1 B^StEn§«^*^^— -fb$n, -fe>7.T>^ 
1 0 6 B ^.hcDm^M^^fr^^^iz:^ h*£-£fr3;ii:^-e^3 0 £fc> 

<Z>SB,S13iJM£, §t>X7>^l 0 6 B©ffi^3^^— ^f(DH}^i^5 1 A, 5 1 B 
MXX, t>X7>^l 0 6 B©IHI®XU T\Z, h^>v>X^2 2A, 2 2B, 

&£zfiw l ffi.n&$£mmm.in&2 3 a, 2 3B&t>^7>^io6Bi*mi 
@Eg-f &<k5K:L*:©T, -fe>7>T>^i o 6 b tmzmmmmm^^m^. 

%vm-zn, z\<Dmmmmmm\z&vz>m : g*m±Tz>z\£tf 

IBDi-feJH 2 rirO^ttO^^O^t^-S^, lMomm&tri^iMm^l 2 A, 
l 2 B©ffiSF^(Djg*i;(Z)«5>^^{cJ:S$IW*fgM$i3-?>t^t, rr-^tc^ 
t>77>^l 0 6 B^Ct;t^-o^(DllI<i^©#'l4^e>^#}c:<k 

zm^, mm®mfr$\3Q&nMmmm(DM^ \zltz(d-v, m^m 
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8EHI% 1 0 8 B§IA5u<!:Cj;oT> h */h 3 < U h>*;UAU 

Ci*tT*5. *S£M<Z>7«<«#-fflb[HliS&te, Vcc ^ 

SSttfclfiJttTI&aiK:, ®Sfc«J«i&fflJ&*n;gg2 3 A (2 3B) , h7>^^ 
2 2 A (2 2B) , l^lSSilWl 2 A (1 2B) , 3£MB&±E ^-f F 
13A (13B) , h7>^^3 3, «MJRgJ£ffE§g 3 4(7) 5SMHftoT 
Vi*. *©*JEE#JE©W«j&»&, JmSO^JSifC^imm^l 2 A (12B) fc 

*W-*«ee»T*SSHk:o. iv~o. 3Vg«t®<«i^5i:t*^fs. Ml 

ft. C5 U&W'&fciaaiBfik*^ 1 2 A, 1 2 B**6iftS§Wfcfl6n*«JEtti* 
<*ft*JESEJfcJ£tt 2 3 A, 2 3 Bfc^tt*«£E»T) ttlftlSfcfcOT?****, 

tbTmmteh>*)vmm-zmwi-$-&, imMif 1 2 a, i2B0tt»% 

[Sg2©mS©JgaB3 

<b&&HI8§gB#£, 5£«fttlHll& 5 0 ttTOt*i*fcU, #t>X7>^10 
&-t>XT>7 1 0 6 BTlt h7>^^41A, 41B*«X-f75 1 46 
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(-, 4 6n, 4 6n+l , •••) bT 1 0©J£*»EIIII& 5 0 tl 
TV^S. ?-fct>*>> 7s< >y^4 6 l:i-?tt>^7>yi 0 6 Btfl oSftStU 
Jt*iJSE®i® 5 0ttM$nfct>X7>^l 0 6 BCD— 8B£LT»fls-r*J;"3fc 

^yf4 6 (-. 4 6n , 4 6 n+1 , •••) ©-ttt^Pnfctt, Mfc? 
5f>yhra-FH2 0 (-, 2 On, 2 0n+l , •••) £ U - 1* 9 0 

S^y ^•fel'* Hi* (CS) i, K#ffib/«&*&iSDDSI*.a&8&©«$ 
&*ffiF*H&# (WE) £©l&3Sfn£«hofcfc©-e;&D, .U-FS&M89 Ott, 
MUnVy^ai 0 3 3^£>-fe>XX>7 p l 0 6 B K:9l*fflSnTV** (fg 1 U# 

k a, a^snfcify h^jYn ic*hs-r3-fe>x7>:/i o 6 b 

X<«^46tt, 09*.fcf, #C©«fc3te«j35£nTV>S. ^20ift *■©«*/« 

I/TIJ*. Myf48tt, ^-XSfC'J- F»&«^»9 OifimMZtlft h 

X^4 6 2 t^5M$ntV^. Z.(Do%, h?>z?X& 4 6 2<DaU2 ? - 
X5y*IH#«, h7>yX^4 1A, 4 1 B ©XS y ^S®T«t^1|«EiaK 5 0 C 
h9>5>**4 8 £©Mfc8M*3ttTV**. h5>^^46 1 

©sl'^tfHjpttMl (Vcc) fcJg^StU h^>>?X* 
4 6 2 015 y^ffiflteSSIBSnTV**. u^X-fy^H h7>^X^4 6 1 
©^-XA^«BE^ "H igh" ©t^©«JEE<fiVl (Mi±}/#&jgft«-5t©« 
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ffitt) , h7>fX^4 6 2 0^A^Jil£^ "High" ©£#©«JE4itV 
2 (l£y bxn— Fft©*ffi«) Vl-V2>0. 3 (Volt) ©H£& 

5P4 6 ©WRTfTfenTtt*«b0iU >M>fcOV*TttK3B©W«©&»K:*ll& 

£©X-f y?4 6 h7>'^^4 6 1 ©^—X«JEJ&* "L o w" © £ * 

tt, h7>^^4 6 1 CtfrS, h7>^7^4 6 2€lff, 

0*0 h^>> 5 X^4 6 2 fcAASnSi^ifcJ&DT^-f y5F4 6 tlT©i 

a/at*?*****. 

— h7>i?X^4 6 1 ©^-X^fC "H i gh" MSnsttlt 
iltfch7>^7^4 6 1 ©lbf^5&t^gfiWt75:0, h^>> f X^4 6 2 031/ 

"3$ IK £©«•&£&, X< y^4 6 £LT«M^«<£&3. h^>> 5 
7^46 UtiltSt, ^-££«h^>>>X^4 6 2 fcirr*«EJ:D 
tt«E#*8En* («*.«V 1 - V2>0. 3 (Volt)). £fc> miH (Vcc) 
*e§h7>^X^4 6 1, 4 6 2 £T ©*!!&££££ £> b5>yX^4 6 1 

{iij^h^^v 5 ^^ 4 6 2mte&^TEz.mmzm.#imm^zL£tft>frz>. vita* 

•^T^ h^>^X^ 4 6 2t: "Hig h" ^A*SnfcitTt>, (Vcc) 
*5«»Snst«Etth7>^^4 6 2T»*<, h7>yX^4 6 1 te«Ett 
3. ■£■©»•&£, SM*jftP©*4fc (h7>^^4 6 1, 46 2©5fcil© 

15 y&Wfc) \tV 1 <k 0 h7>i?X^ 4 6 1 ©^— X-X5 y *IHI©JII3f ft* 
JES3ltr>fclt£fc D, ^-©^^> h^>^X^ 4 6 2 0^7-15 y*Mte# 
*>S*JEEW:, Y=rZ/V7.$ 4 6 2 0^-7-X5 v ^H©JB#[Rl*JBE«k 0 0 . 3 

£©£•5 fc> X-T ^4 6 «, F7>y7^4 6 1i:"Low"^ h^>> ? 
7^4 6 2fc"High"Man5ttl:©*, S®i-^>c £ 

(Dm&<Dmm/m&m^\*. m^mv^m^-t^t^\t -l ow" , 

ft^ntti:«"High" tSSJlSnS. !:CTOM*;f4 6tt, 

-fe>XT>^l 0 6 BC*lt5h7>^^4 1 A, 41 B <h ^ttSSEIUl^ 5 0 t 
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femmmffi 5 0 ^t~H47, h7>^X^4 8,. j£JnS§4 9 T 

ufe^m^Ems^ i o 8 b tmmzftm u h7>^^4iA,- 4iboi 

1 0 6 B<OlS»tH*«S— 3tO«Hl^fcaiA*<fc , 5K:«<. iCDS^h^ 
<£*^-r-5-fe>^T>yillK 10 6 B©T^T£ 7^7^ 7s9>r\< 

B§5 O&m^, fc?y h^n- FI(:gCTt>77>yi 0 6 B 
©WBH»f££;W y^4 6*tfi3 .kSfc&oTV**. fcfe, 7^7? 
4 6***3891© fcjtfJfcl/T* D» h^>> ? X*2 2A, 2 2 

£?\ u-H»^fli#«69 ofcA^sn*. Jioffi^m/E 

i# "High" & 5 «tf & W^$nT* D , X-fyf4 6ISiIl 

fevi. cotw "low" i£t>i*m&mvwiftiflmm2tix&!) * x-r^? 1 
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2 2A, 2 2B, &£tfh^>^X* 3 3^M^It^i), -fe >X tf y h«| 2 

ia, 2 iBfr*>mmttm<Dmmt&&i%}%:m?i 2 a, ubsid, t>77 

10 6 BTH h^n-F^2 O^SOH^ h 5*n - Kjtat i o©x-f 

dti^J; 3tiR:/n>.y ^k:$5tf& l -o©x-r y^4 6 ^tj-^M^^tc^ilb, 
ii^£*lfcX-r 4 6 fC^^-T^) h^>>?X^4 1 A, 4 1 BLfenffi.m$&5 

o tvmtfmmv. w§t>x7>^ 1 o 6 B&mftaimttez. ~?tet>%, 

^4 oa, 4 oB^^m.^mtm^^^mmmLxmtims ia, siBizm. 
m-r&. £©£#, #t>^7>yio6Bit m—(D7£mwi\Bi&5 o *mi$,m 

£^#5. £ttftE|Bl& 5 0 Bh7>v'X^4 8 ©^— XSSSTfc "High" © 

nmtfmmtsnnt** \*y hfn- h*iTiK$tifct>x7>yi o 6 b«t 

ft (Vcc) *>&£ifiK:&ni£-£ tt^ffl bR#fc:©3.^/&$*u * 

AT fcffcffifcfjfcT 7 >:/l 0 6 B £5i& 1 #©d£8&;£frfctt5n* 

S£> #t>^7>7*l 0 6 B U Jfe«affiEFBS 5 0 *&mT%Z\£ 
S?ti«;$S©-fe>X7>:/l 0 6 B ££©£»#«!*.£ Cfcj&tT!*, t>77>^ 
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K*fflL}B^#a**^fc©*»ftmilBifcD, $ SfcSftSnfclf y h^JYn 
(X-f-^4 6 ©^t¥#J) 

^2 2 0(t ±&m2<D9ZM<DJ&1R<D&mMZ.to&X'( y 9=-©*fifc&jK*r ft© 
*C»*. ©aSJfi©JBtB*CW:, §t>X7>^l 0 6 BtlMlt^'f y^4 
6 j&t*ft-en8fcW-&nTV>fcj&*, £©«0«jTteU fi-^-f y5=-4 6©«HI& lO 

>^^4 6 1H lOfcitt^ttStlT^-S;^ ^nWt'<yhf3-Fi2 
0 (-. 2 On, 2 0n+l, •••) CgMBSftfc h 9 >S?X* 4 6 2 (-, 4 6 2 
n, 4 6 2n+l , •••) §t>X7>^ 1 0 6 B \Z.ttJ&\sXtiL&m} ZtlTte 
cn&Oh7>yX^4 6 1, 4 6 2H IS<^Wt^T*I^$n 
T$3flT*«fc3fc*j££ftT*jeK *t3£© h?>i?X* 4 6 2 (•«. 4 6 2n, 
4 6 2n+l , •••) ifib=?>*J7.5> 4 6 1 **fflt5J:5fcaoT^*. 
■£©»ftsfcl\ Z^f 6 LmWe&% (^2 1@#I) . h 7 >yX^4 6 
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l(C"Low" (Wl/jl^) WStl, h7>^^4 6 2 4 6 2 

n , 4 6 2n+l , •••) <D ^-ftlfriZ H y b - Ktt^ATJ £ ft%> h , iliRSn 
fc h7>^X374 6 f«>hr3-Fi2 0n £9Ifyh 

T3- H«Yn #A7j£n3<h, h7>i^X^4 6 2n 0«IL, If y h^ll 
Yn ^^•T^-b>XT>7 P l 0 6 B^T^x-< T^bStl^o h7>^X^46 
"High" ^A?J$nfct^(C«, h5>^X^4 6 2 

\z, &mfe&iz&tfznm$*nm7u-7*m^TWfevt£ 0 

%2 3 HHC^bfeP 1 ~P 9 (D 9j&T&&o 

i^Pl - h^>> ? X^ 2 2 ACD3 1/^$8S^ 

2 - h7>^^2 2B(D3l/^^Sf 

i^P3 - h7>^X^2 2A©^-XSf 

MP4 - h7>^^2 2BC^-7«f 

$J5£;&P5 - h7>y^^4 1A03l/^7^ST 

$J5£/£P6 - h7>^X^4 lB03l/^^«f 

$J5t/£P7 - h7>^^4 1A©^-X«f 

M5£^P8 - b7>^^4 1B0^7Sf 

&']5t/£P9 - hy 4 4©3 !/^<» 

T&£<, Z\n*>(Dm,miM.&. If y h^n-Ki^2 0 fcEPinf Slfy hfn- K 

n2 4m\$. m^^p i ~p 4osij^^m^^bxv^. hhuest^ mms.- 
mjjgkmi^i 2 Aizmmznzm-e^yxvy ht&2 1 Aizmnzmmu. hy 
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^22 ACD3i/?^sti5 v p^femn&nmzmtmv^z htftfrfrZo 

^2 5ilt SJ^P 1~P 9©SJ)tig«$^LT^Ii (^2O0tttIi© 
««Effi©^^r-;p*«Sfea) - m?5SE*flE^^ffliSfcii§2 3 A, 2 3B«n&« 

ama-feux, -en-en, bmm^mx^ y^-v&z h?'>i?7>* 2 2 a, 

2 2 B03l/^^Jgft, -fe>7.T>yi06 B<Z>MHj*fT?&£ h^>i?X^4 
1A, 4 1 BO'S — ^JH^fcfcl&Kn&tr. h7>^X^4 1A, 4 IB 

tr. 

P8 0ii) *tii4@$nT#e.nfefe©T*So «£ig«j&>&«, i^ps® 

f^ll0i^> 7C©m*T**"fe>^lf y h»2 1 A, 2 1BO^iffi^{;iJt 

^T^^TTc^vidch^^^^o -eomsftiioitw, m^om^-^fDm^ 

if£^©J;5!5:t>X7>^10 6 B Tffipg-TS C £ #^fc^#^m^^ 

#e>n-s^i^^^§. 

a^^^^e>«, $!l5t,&P 7, P8C*t7§h7>^X^41A, 41 
BO^-*^Mfc#^C/h£^£i:^:bfr SSiimj£^&JBig*n;S§2 3 A, 2 
3B«n&®fttte> h7>^^2 2A, 2 2B(DHU2 Pffil'lzMn&tsm 

wttrnzmv^t^z.*. i7t, jlo^wlhii&ki&^t* t>7.T>7i 

0 6 B tSIS^Sfii^im^^ 1 2 A, 1 2 BOM^b£&ilfc:ifiiigbT^&;i£ 
HMO^^tlRl^OIIIlII^C^ViT, M^JSirC^^m^l 2 A (1 2 



WO 2004/086407 PCT/JP2004/003973 

45 

b) (D&m£z-D%\zttTz>uz>-mism^ (mj£) (omw)&. 2510 

ftaftitttta***^ 1 2 a, 1 2 B©tejajai$©jgja«[ (r l ) , jsjs 
tfti^oiajtfit (r h ) fatten 2 Mi?ji3fe*»'&icoviTw^fc. "T^t? 

•fe, *n^*lJfl;JftttRi , R H J0**fe*B1»-fe;H 2^50^ffil/ilE©ll}* 
ttSMJtLfc. uCT, |Btt-fe;H 2 2Tt©^ffitt» S^Cfit tiMT 1 0 fg 
ifi<^<fb$i*fc^> #IB*-fe;H 2 fcfettSMRi* (R L /R H ) «2 5%@^ 

tri{iiR T a RI «Ml««ilI*JEVcc T&tefb UfcfcB* V> £<> IWIEKC 

Ssht, e*,*«lfti4tfti^o«tt«RH &£ofc#©«»»tft8b**^l 2 A (1 
2B) j&>&©HJ#*ffi«£, Xpp*t{gjg^|^©igin:<itR L &£i'2fcJ3 0m§$.&ffi 

iitf i 2 b (i2A) a>6©ffl#*M&«£n-en*bTv>3. 

je*asEiai& i o 8 Bsaaw-, jastffiRt, r h srisa^jgifc^ 
lif i 2 a, i 2 Bfc»na««E©»id*a»ft:-r*Jit©s»*T**. 
(itn&fli) 
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&fc, «-I21t-tr;n 2T^^^bTVi§a^Jt*T:^im^T i 2 a, 12 bom 

t?> MRH:3&««6 , 3<«'&K:-DViTW^fc. Jftft«R H & 

rnmRt s«A*niT?*fittt;n 2©MRjfc*£* v *n-€ r n©tttrt«jEE& 

^2 8ilt -£©Wj£#S:fc**L;fc&©T&?K ##«MRit (%) , IKtttt 

R,Siofc*«DB»fifiM*f 12A (12B) 3&»6©W*«ffi«, XiW 
Jg#EffiR t St-5&J©l»jfttt»**fl 2 B (12 A) ^6©ffi*«£Effi* 

r l ^ft^n(DmK.\ztt-?z>fenm%}miz£z>*7±y 
-r*«i^3&«^,T®n*. -d^K). ftdt-tjn 2 ^<tfcMRit^«e>o< 

HHrtCttSoTl^. £©*§£\ MRtt#l 5 Xg&£U:&ttto£W#©£*m 

a, i2B§»s#ii(i ^fn^atc^Fbv^ t^e., -eofc^osfc^isSi 
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6 BTfJgftJUffl-rSIROBIffit^S^iEV^^*, HO*- 7 -fey bg*P«fc<&gt 
S^tl«, t>X7>yi 0 6 B^6tt3fiiE«[0«JEEW**s#Sn*. 21*1 *k 

mgftlU^ 1 0 8 B, *3«fc;tf 2 2 A, 2 2 B^FCDX-f y5 i >^*-?IC 

(Complementary MOS) m<D¥mfcm¥*m ^xmmt^ Z. t&X%2>. 
^!yf4 6 ©<fc5fc2*!lWI£^EU:©;W y^te, MOS FETTMlTfe 

Ig2 ©H2fg©^T«, t>X7>^l 0 6B©[HS§^«, X<y^4 
6 fcXASn* 2W»«-*f£ l>7>^X^ 4 8 MSftS 1 fWM-^fCcfcoT 

±|B*M©^^T«> fc&lftiriS&J&SSTl 2 A, 1 2B^TMR$fT 

& £ <fe © t 1, x ift 91 L a* , #58 9§ om% * =E u x AM x fc: * w- s i&HC&tft 2& JH 
2 0Tl#ft«$B&fEit^31i^£££*>©T&ny:, ifOj;5^1IS 

OCPP (Current Perpendicular to the Plane) -GMR$?(;IfiK.§L: 

#X.£21<h£l&V:>T«, ±|B(Dl^ja^i^l2A (12B) t^ittl, 

ut^Tts. s&, — ^©saistftESisa**^^* mmm\zw-nus5foiznm& 

mn&mmfc&^tsm^&tfiMmmT- (C I P (Current flows In the Plane) 
-GMR) ti&oTfe «kVi. 
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tnmt<Dm\zmi zntcA't 7 x&in&tt ±, tmo^mx^ y^M\z-o^x 

^ttz:t<DnffiMm&<Ditz~D%-t)m%-*>tL% 0 z\n\z£®. ±>x7>7®& 

$]±i*i*:2>z\£tfiijMLtiiz> 0 mmz. ^>x7>^m^izkj^i'Tm»&n 

ttm-vfcfc^m&ffittizmtfLtfffin&z. tiz^&^^tjimtimn&mm-t&z. t 

vm&%xfc, mmfr$mmizffinmt>z>mv!LMm& i ■o<D^>x7>^m^^ 
M-s i-D<Dm&<D&izm.fe-?zz. ^tznt>mm&wiM-rz>z\t&»s 

m&oMmx-i y^tt<D5t><D\,*-?nfr i^«nii®7<f7ft, mm 
tmmmtt tomizmv en, mmmMizm.mmm^m^-r^^^^m^i'r^ 
--tt<Dm2(DX'( \zmz.z>£ ? \z-?n&, miox^ y^ommw 

%\<D7s-{ y^\zxti^n^mmmmz^^xm^ntci-^>x7>zf^im<D^ 
zwjfc^mtiTzz.ttfT'gZo vtctf-DT, ±.>x7>'7®&&^ts®mmiz 
m i y^\z\t>zn%mmm^\zmvtz.&m<Dmwwm*M~tz\t 

y^fimm-znz&^izmmv, j t>x7>^mm\zmm^mnfsi^^^ ic-rn 
&rc. rti7xmm&ft%$.t£$m<Dmmx'( v ^mz^>^x#mzmrt en 
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m&vmmx'C y^ttiz^^x&mizmwzntcMntfim&ti&mz.. mmm^ 
& m n % - m <d m m m m <d h \z m ~3 v > x ib it ± ; v a> s it m *m m -r <£ ? iz l tc 
<dx. Mmmmm<D^^m— itzn, mm*^ y^M^£<Dmm.mm^<D\t^> 

fr*>>b$:%.Lxnz>z:Z:Wiijm£feV, M^tti VmmHtlO S /N jt^|B]±$-& 

<Dmmmffi(Dm\zM^^xm^)Vfrzm&*mfrtii-r&? izvrcox, mmm 
mtmrntatizn, nmm<D&*iz±v&M^mn.i&m®%:m?z:t<Dmi)m 
\z<§&nz>*7±y hi&frt)m : &-znz>. itom&iz, mmnffi.<Dm.tt*n!£m 
iiux%W)Mm?z>-t>xT>?\Bimz. %.nmmm*$imt'?%ci:x> mm 
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x -< v £ mm £ (D m \z m n nrc aw r x mmmm £ , 

& ^ & z: t & m m t -? z> mm. * ^ u f aw x 0 
2. Mmummtt£mm£omiznm.mEzmmmm.m&tt*mz.. mmmvanm 

z\ £ %%Fm.t~?2>mik<Di&wm i miztmomm*^ u t^x. 

& $ e> d it * £ £ & w a* <t *r s w ^ (d m m m i m \z t a ft © a m ^ * u ^ aw 
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ci t £ t-r £ it # © $g m m 3 ^ & mm <d mm. * =e u xn-r x . 

10. MSB— M2©X'fy5 1 > WSB-*t©*dKfllJBEaEtftfflJ&m«*J:^W 

mmmx'f ^n^n> Mm^mm^mm^T^^ 

11. tmvmi om&mt, tttB&&c>$&iom&m\z*:n j e*i&m"?2>&*> 

ffiw&mmm*'&&. mmmizmj&ttfaizmmnmmffiwmnz&sizmi&is 
m&mmft<D-j3<Dmm\z. mmmm\z&-3ttfo*mj5$}t'rz>£oizm 
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tssns i:&\z, wtf&ft i 2 (DW&miz& o ti^ns & v \zffij%-zn 

Z\ £ & ^it it" £ © $S H % 1 31 fB« (DMfS. * * U 5 s A* -f X c 

. MiB^m^M^^n^)— M<Dmttimm<Dmz^\,*Tmmw.w;-t)\<frt>mm* 
z. t * # m 1 1 z> -t > y > y m ss . 

Htr 13 k a u m & m n & — «■ © $s ffl « as © ^ \z m -3 v> t m «b i b ts -t ; w e> it $g * 
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